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RESULTS

INTRODUCTION

Hormones affect the growth, action, and well-being
of many organisms.

Aquatic tadpoles become terrestrial

frogs under the influence of thyroid hormones.

The

metamorphosis of the amphibian has been the subject of
a large number of investigations (Etkin, 1955).

The

first evidence indicating that amphibian metamorphosis
is dependent upon the thyroid hormones came from the
feeding experiments of Gudernatsch {1912).

By

feeding

dried preparations of various vertebrate glands to tadpoles
he found that only the thyroid, from many substances used
precipitates within a few days a precocious metamorphosis.
In the absence of the thyroid gland, metamorphosis
fails to occur.

The tadpoles become giants without meta-

morphosis occurring.

Extirpation of this particular gland

in the frog was first accomplished by Allen {1916), who
devised a simple technique whereby the primordium of the
thyroid is removed at the tail-bud stage.
The list of organs, organ systems, and metabolic processes affected by the thyroid hormones is longer by far
than that of any other hormone.

One of the most spectacular
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actions of the hormones 1s the stimulation of metamorphosis
in the amphibian larvae.

The technique used by Allen (1938)

was to observe the tadpoles after a definite period of immersion in solutions of different concentrations of thyroid
substance and note which metamorphic changes had occurred.
In most in vitro biochemical tests for thyroxine action,
concentrations of 10-5 to 10-6 molar were used (Gorbman
and Bern, 1962).

Concentrations of under 1 microgram per

liter (less than one part per billion parts thyroxine to
water) being minimally effective for the leopard frog at

25° c.

Tri1odothyronine is slightly more effective than

thyroxine.
Thyroxine tends to affect many different systems of
the body of amphibians.

Treatment of large doses of

thyroxine stimulates sloughing of superficial cornified
epidermis in all amphibians (von Euler and Heller, 1963).
Kollros {1958) showed the action of thyroid hormones upon
differentiation of the amphibian central nervous system
by implanting thyroxine-containing agar pellets into
specific sites in the tadpole brain.

Such treatment

produces localized differentiation in the vicinity of the
thyroxine pellet.

Thyroid hormone treatment has been

found to increase nitrogen excretion in frogs (Paik and
Cohen, ·1961) •
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Many aspects of thyrox1ne such as the latent period
before its in Y.,lli effects become apparent, suggest it
must be metabolized before exerting these effects.

Tri-

1odothyronine blocks the peripheral action of t hyroxine
(Pittman, et al., 1970).

The mechanism by which this

blockage occurs is not known.

There is also a suggestion

of peripheral conversion of thyroxine to triiodothyronin . •
The rat thyroid adapts to iodine deficiency with a

ecrea e

1n synthesis of thyroxine and a concomitant increase in the
synthesis of tri1odothyron1ne (Halbach, 1971).

The de-

iodination of labeled thyroxine and formation of triiodothyronine could be selectively inhibited by addition of
unlabeled thyroxine and formation of triiodothyronine
could be selectively inhibited by addition of unlabeled
thyron1ne and triiodothyronine to the incubation media.
To study the fate of iodothyronines in differentiating
tissues,

14c-T4 was injected into premetamorphic ~

catesbiana tadpoles and followed the uptake of the hormone
and the nature of the labeled products formed (Dratman,
14 ·
tl al ., 1970). Radioactivity in the form of C labeled
hormone is promptly and progressively incorporated in protein
fractions of the tadpole brain, tail, and liver over a threehour period after a single Ip injection and that pronase
hydrolysis of the labeled proteins releases 14C-T4.
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The thyroid hormones also tend to affect the amount
of deoxyribonucleic acid and ribonucleic acid in the
cells of the metamorphosing amphibian.

Certain hormones

significantly increase and inhibit epidermal mitotic activity.

Gelfant (1960) states that thyroxine stimulates the

production and sloughing of epidermal cells of the mouse
ear in vitro.

This increased production and incorporation

of DNA in the nucleus are intimately related.

It was found

that the more nuclei present in the population the more
DNA found in the tissues.
DNA (deoxyribonucleic acid) is the material that is
responsible for the genetic expressions and changes that
occur in an organism.

Brown (1968) stated that there was

a very slight increase in the amount of DNA found in the
brain of Rana pipiens tadpoles after treatment with thyroxine.

He also found that there was a moderate acceleration

of the general metamorphosis presumably caused by small
quantities of thyroxine which entered the body fluids.
Changes in the symmetry of the head and in the prominence
of the blood vessels seen through the skin were noticed
over a period of ten days.
There is evidence that hormone action is intimately
associated with the RNA synthesis.

Both in animals and in

plants the amount of RNA rises in the target tissue shortly
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after hormone application and this rise can be blocked by
actinomysin D (Bendana and Galston, 1965).

Such a rise in

BNA could be due to (1) increased rates of synthesis, (2)
a decreas ed rate of degradation, or (J) both.
Mitotic activity decreases as the animal grows , therefore the DNA synthesis is not accompanied by mitotic
processes (Remington and Flickinger, 1971).

Probably purely

ecological phenomena govern the DNA synthesis process in
relation to cellular size.

A very interesting fact observed

by Pogo , et al . (1960) was that while liver grows and
develops , the number of cells increases in absolute value.
Garner {1967) states that there was an acceleration
in metamorphosis of thyroxine-treated Rana catesbiana tadpoles in relation to the application time.

This metamor -

phic activity was accompanied by an increase in the amount
of DNA found in the cells.

Martin (1962) states that

thyroxine-treated~ pipiens tadpoles showed an increase
in development of the cerebellum along with an initial rise
in mitotic activity.

Prolonged treatment, however , resulted

in a decline in mitotic activity in the brain.

DNA bio-

synthesis following hepactomy begins after a lag period of
about eighteen hours and peaks between twenty and thirty
hours after a partial hepactomy.

The findings present

clear evidence that there is a constant diurnal rhythm of
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DNA synthesis both in normal and regeneratin~ rat liver.
Since previous investigations have shown that thyroxinetreated tadpoles show an increase in the mitotic activity
and the DNA and RNA content in the brain, it was decided
to determine the effects of triiodothyronine, if any, on
other tissues of the developing tadpole.

It seemed feasible

to investigate the e f fects of triiodothyronine, on peripheral tissue, the skin and muscles of the tail, of the
tadpole with respect to the nucleic acid content.
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METHODS AND MATERIALS

Rana clamitans tadpoles were used to study the effects
of triiodothyronine on the DNA and RNA content of the skin
and muscles .

The tadpoles used in this study were in

sta~es XII to XV.

They were staged from descriptions

given by Taylor and Kollros (1946) , for Rana p1piens larvae.
Fifty tadpoles were used in this investigation.

Twenty-

five were designated as controls and twenty-five designated
as experimentals.

The tadpoles were approxin:ately 75 mm

in length, and were kept in finger bowls at room temperature in tap water before use .

The animals were fed mustard

gr eens during the entire experiment and the water was
changed daily.

IMMERSION METHOD OF TRIIODOTHYRONINE APPLICATION

The triiodothyronine was administered by the immersion method.

The experimental and control tadpoles were

divided into five groups each, and each group consisted
of five tadpoles.

The experimental tadpoles were immersed

in 50.U.g concentration of triiodothyronine solutions for
periods of one through five days, the length of time which
seems maximal for survival of young tadpoles at such high
concentrations.

The control tadpoles were placed in tap
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water and used for the same period of time.

They were paired

with the experimental animals as far as stage number and size.
All tadpoles were fed mustard greens during the experimental
period, and were reared at room temperature.
F.ach day for a period of five days, five control and

five experimental tadpoles were removed, labeled, and
frozen for further use .
The tail was excised from the tadpoles and the skin
and muscles were separated and weighed.

The amount of

skin and muscle used for extraction of DNA and RNA was the
same in terms of weight.

This was done in order to make

better quantitative comparisons of the two.

The isolated

skin and muscles were frozen in petri plates containing
water in order to form ice crystals in the tissues.

This

was done to facilitate better maceration of the material
and more complete lysis of the cells.

EXTRACTION OF DEOXYRIBONUCLEIC ACID

The extraction of DNA was accomplished by the method
described by Bradshaw (1966).

For the extraction of DNA,

fifty-ml of cold DNA buffer (sodium chloride-sodium
citrate buffer) were placed in a Waring blender.

The

blender was chilled overnight in the refrigerator before
use.

The skin or muscle to be used for DNA extraction was

9

placed in the blender and macerated.

Homogenizing the

skin or muscle facilitated the lysis of the cell membrane
and a subsequent spilling of the cellular contents into the
medium.

These were freely dispersed throughout the solution.

The ice crystals were helpful in the good disruption of
the cells.
The solution was poured into centrifuge tubes and
centrifuged at
rpm.

2°c.

for 15 minutes at approximately 5000

The cellular constituents including RNA are all

soluble in the physiological strength buffer solution.

The

buffer was made by the addition of 0.14 M NaCl and 0.001 M
sodium citrate.

The pH was adjusted to 7.2 by the addition

of 0.1 M NaOH and read on the pH meter .

The deoxyribo-

nucleoprotein is not soluble in this solution.
The supernatant from this centrifugation was poured
off, measured , and labeled for use in each extraction of
RNA.

It was placed in a wide mouth bottle and frozen.

The

insoluble portion was washed with DNA buffer and centrifuged
again under the same conditions previously employed.

It

was centrifuged for 15 minutes and the supernatant was
poured off and discarded.

This procedure was done in order

to make sure that all the soluble portion had been separated.
The temperature of the centrifuge was set at

2°c.

in

order that the deoxyribonuclease would not destroy the DNA
in the solution.
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Fifty-ml of cold 2.6 M NaCl were poured into the centrifuge tubes and mixed very throughly.

The 2.6 M NaCl was

made by the addition of 152.1 grams of NaCl to one liter
of distilled water.

This reagent breaks the electrostatic

bonds of the deoxyribonucleoprote1ns and solution is
facilitated.

This is due to the fact that DNP is soluble

in a strong salt solution.

The solution also precipitates

the remaining proteins and after centrifuging at more
than 6,000 rpm for twenty minutes the DNA was left 1n the
supernatant.
The precipitate was discarded and the DNA was precipitated by the addition of

95% ethyl alcohol.

Two volumes

of alcohol were added to the DNA-salt solution.

This was

added so that mixture would not occur upon addition.

After

the two volumes were added the mixture was stirred with the
magnetic stirrer.

A cloudy layer was found between the DNA

solution and the alcohol layer before mixing was done.

Upon

stirring a fine precipitate could be seen in the solution.

Because in most cases the precipitate could not be readily
collected, the solution was centrifuged a gain at 1500 rpm
for 10 minutes.

There was no consideration taken of the

cen trifuge temperature.
The salt solution-alcohol supernatant was poured off
and discarded .

Fifty-ml of distilled water were added to

the centrifugate.

The mixture was shaken and in some cases
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the blender and stirrer were again used to facilitate good
mixing.

The solution was measured, labeled, and placed

in the refrigerator for storage.

THE DISCHE DIPHENYLAMINE REACTION
FOR THE DETECTION OF DNA

The spectrophotometric method was used for quantitation
of the amount of DNA previously extracted from the skin and
muscles.

This method was described by Bradshaw (1966).

It makes use of the fact that Dische diphenylamine reacts
with deoxyribonucleic acid to form a color.
Fifteen tubes were placed in the rack and l a beled one
through fourteen.

The last tube was labeled reagent.

The

first four tubes were used to make a DNA concentration
curve.

Five mg. of lyophilized DNA were measured and dis-

solved in . five-ml of distilled water.

This was the solution

used in determination of the Dische diphenylamine concentration curve.
tubes #1 and #2.

Two-ml of this solution were placed in
Two-ml of water were placed into each of

tubes #2, 3, and 4.

Two-ml of water were also pipetted

into the tube labeled reagent.

Two-ml of the solution

from tube #2 were pipetted into tube

#J.

Two-ml of the

solution from tube #3 were pipetted into bottle or tube #4.
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It was mixed and two-ml from tube #4 were discarded.

Two-ml

of the extracted solution were pipetted into tubes #5
through 14.

These were the controls.

The experimental

extracts were run separately and only ten tubes were needed.
Two-ml of each sample were placed in a test tube.

Four-ml

of Dische diphenylamine reagent were placed in each test tube.
All were put into a boiling water bath for ten minutes.

The

tubes were then transferred to an ice bath and shaken gently
for about 5 minutes .

The solution was then read on the

spectrophotometer at 500 m..u.,.
used as a blank.

The tube marked reagent was

All solutions were transferred to small

"spectre" tubes in order to be read on the machine.

The

blank was placed at 100 per cent transmittance and the tubes
were read using this as a standard.

The amount of DNA avail-

able is determined by the use of the concentration curve.
The curve shows the amount of DNA in the tube.

EXTRACTION OF RIBONUCLEIC ACID

The supernatant from the DNA extraction was used for
this procedure .

The supernatant was thawed out and 25-ml

were mixed with 25-ml of JO% trichloroacetic acid solution.
The mixture was stirred gently and allowed to stand for
approximately five minutes .

The precipitate was collected

by centrifugation of the solution at 200

c.

for 10 minutes
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at 1500 rpm.

The supernatant was poured off and discarded.

The precipitate was then suspended in cold acetone and centrifuged again.

This acetone was poured off and cold acetone

was again added to the tubes.

The precipitate was washed a

third time with acetone at room temperature.

The acetone

was poured off and discarded again after centrifugation.

The

precipitate was dried under the hood until a fine powder
appeared.

This powder contained RNA and various proteins.

The powder was suspended in 2-3 volumes of 10% sodium
chloride solution in a test tube.

The tube was capped

loosely and placed in a boiling water bath for 40 minutes.
The supernatant was collected and the precipitate discarded .
Two volumes of absolute alcohol were added to the supernatant
and the solution was placed on the magnetic stirrer.
was then placed in an ice bath for 5 minutes.

It

The resulting

precipitate was then collected.
The precipitate was washed in acetone, recovered, and
then allowed to air dry.

The weight of each sample was

taken and the per cent composition was determined .

SPECTROPHOTOMETRIC QUANTITATION OF RNA

A series of four test tubes labeled #1 through 4 was
used for the quantitation of the standard curve for RNA .
One mg. of commercial RNA was weighed out and placed in
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six-ml of distilled water.
addition of 0.l M NaOH.

Solution was facilitated by the

Three-ml of RNA solution were

pipetted into tubes #1 and #2 and three-ml of distilled
water were pipetted into each of tubes #2, 3, and 4.

Three-ml

of the solution from tube #2 were pipetted into ·tube #J and
mixed well.

Three-ml of solution from tube #3 were trans-

ferred into tube #4.

Three-ml of solution from tube #4 were

discarded.
A blank was prepared as in the DNA extraction.
of water were placed in a tube and marked reagent.

Three-ml
10 mg.

of each s ample were pla ced in a tube containing three-ml of
distilled water.
run concurrently.

Ten controls and ten experimentals were
Six-ml of acid-orcinol reagent and o.4-ml

of alcohol-orcinol reagent were added to all the tubes.
They we r e placed in a boiling water bath for 20 minutes.
They were cooled in an ice bath and read at 660 m Moon the
spectrophotometer.
The tube marked reagent was used as the blank in the
spectrophotometric method.

The scale was set at 100 per

cent transmittance for the blank tube.

The calibration

curve for RNA was prepared and the amount of RNA in the
extraction from the skin and muscles could be computed.
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RESULTS

A study was made of the effects of triiodothyronine
on DNA and RNA content in skin and muscle cells from the
tail o f ~ clamitans tadpoles .

Fifty tadpoles between

stages XII and XV were used in this study with twenty-five
being designated as experimentals and twenty-five being
designated as controls .
length .

The tadpoles avera ged 75 mm in

The twenty-five experimental animals were immersed

in 50~g per liter of triiodothyronine solutions while the
twenty-five controls were immersed in tap water .
One tadpole from the experimental group died during
the second day of triiodothyronine immersion .

This tad-

pole was not replaced and the skin and muscle for that
group came from four tadpoles only .

Two more of the

triiodothyronine-treated tadpoles died during the third
day , but they were frozen immediately and used for extraction of the nucleic acids .

No animals were lost from the

control group during the experiment .
Table 1 shows the results of spectrophotometric determination of DNA content in the skin and muscle cells of
the tail of Rana clamitans tadpoles .

A comparison is made

between the control group and the triiodothyronine-treated
group .

The extracted DNA from the skin of control animals

had an average transmittance of

96 . 5%

and an avera~e optical
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density of 0 . 017 .

The optical density was determined from

a chart given for the conversion of transmittance to optical
density (hereafter referred to as

o.

D. ) .

For the muscles,

the control group had an average transmittance of 96.8% and
an average O. D. of 0 . 013 .

For the experimental group, the

DNA extracted from the skin showed a transmittance of 91 .4%
and an average O. D. of 0 . 040 .
a transmittance of

The muscle extract showed

95% and an average o. D. of 0 . 024 .

There was a slight increase in DNA content extracted from
the skin cells during the first , third , and fifth days.
However , a decreas e was seen during the second and fourth
days .

The amount of RNA showed an increase throughout the

experimental period.

These results are shown in Tables 1

and '3 .
The DNA and RNA extractions from the muscles of the
tail of the control and experimental animals are summarized
in Tables 1 and

J.

Table 1 shows that the content of DNA

increased by a modest amount in the muscles each day except
for the second day .

The RNA extracted from the muscles

showed an increase each day when compared to the controls.
This is a similar pattern as was seen for RNA extracted from
the skin .
The weights of the RNA extracted using the method
described by Bradshaw (1966} are shown in Table 2.

The

17
table shows the weights of the RNA extracted from the controls
as compared to the weights of the RNA extracted from the
experimentals.

As can be seen from the table the weights

extracted from the controls were on all days greater than
the amounts extracted from the experimentals.

This may be

due to the percentage of pure RNA found in the groups .

Table s

1 and 3 show that this decrease is not found again in the
contents of the samples

of RNA extracted.

Quantitatively

the RNA extracted from the experimentals seems to be richer
in RNA than that extracted from the controls.
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TABLE 1
A COMPARISON OF THE DNA CONTENT OF THE SKIN AND MUSCLE OF THE EXPERIMENTAL
GROUP WI.TH THAT OF THE CONTROL GROUP
DAY
PERIODS

CONTROL GROUP
'/, TRANSMITTANCE

EXPERIMENTAL GROUP
'/, TRANSMITTANCE

DIFFERENCE

CONTROL
EXPTL.
ABSORBANCE ABSORBANCh

DIFFERENCE

Skin

1-Day
2-Day
a-Day
-Day
5-Day
\verage

89

96
96
98
97
94

99
79
99
91

96.5

91.4

7

0.018
0.018
0.009
0.013
0.027

0.051
0.004
0.102
0.004
0.041

0.033
-0.014
0.093
-0.009
0.014

4.8

0.017

0.040

0.023

2

0.022
0.013
0.018
0.027
0.032

0.009
-0.009
0.014

5

0.01.3
0.022
0.004
0.022
0.009

1.8

0.014

0.022

0.008

-3
19
-2
3

Muscle
1-Day
2-Day

97

J-Day
4-Da.y
5-Day

99
95
98

97
96
94
93

96.8

95

lverage

95

95

-2

3

1

0.005

0.023
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TABLE 2
WEIGHTS OF RNA EXTRACTED FROM SKIN AND MUSCLE
OF TAILS OF RANA CLAMITANS

DAY

PERIODS

CONTROLS
(Wt. in grams)

EXPERIMENTALS
{Wt. in gr ams)

DIFFERENCE
(Wt. in grams)

IDs1n.
1-Day

0.375

0.250

0.125

2-Day

o.475

0.199

0.276

3-Da y

0.339

0.309

0.030

4-Day

0.367

0.275

0.092

5-Da.y

0.325

0.298

0.027

Average

0.376

0.266

0.110

1-Day

0.269

0.114

0.155

2-Day

o.452

0.311

0.161

3-Day

0.372

0.227

0.145

4-Day

0.357

0.309

0.048

5-Day

0.295

0.256

0.039

Average

0.349

0.245

0.109

Muscle
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TABLE .3
A COMPARISON OF THE

RNA CONTENT OF THE SKIN AND MUSCLE CONTROLS AND EXPERIMENTALS
OF~ CLAMITANS TADPOLES

DAY
PERIODS

CONTROL GROUP
'/, TRANSMITTANCE

EXPERIMENTAL GROUP
~ TRANSMITTANCE DIFFERENCE

CONTROL
ABS ORBAN CE

EXPTL.
ABSORBANCE

DIFFERENCE

ill!!
1-Day
2-Da.y
.3-Da.y

95

85

7.5

87

8
8

0.022
0.004
0.020
0.032
0.022

6.3

0.020

0.050

0.030

8.5
13
13

0.022
0.013
0.039
0.032
0.022

0.071
0.022
0.081
0.097
0.086

0.049
0.009
0.042
0.065
0.064

9.3

0.026

0.071

0.045

89
97
88

5-Day

99
95.5
9.3
95

Average

95.5

89.2

5-Day

95
97
91.5
93
95

85
95
83
80
82

Average

94.3

85

4-Da.y

6
2

0.051
0.013
0.071
0.061

0.029
0.009
0.0.36
0.039
0.039

0.056

Muscle
1-Day
2-Day

a,-Day
-Day

10
2
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DISCUSSION

The influence of triiodothyronine on the DNA and RNA
content of the skin and muscles in the tail of Rana clamitans
tadpoles has been presented.
Finamore and Frieden (1960) reported that the content
of DNA in the liver decreased during treatment of Rana
grylio tadpoles (weighing 10-15 grams ) with triiodothyronine.
The present study of skin and muscle tissue does not reveal
a decrease in the DNA content following immersion in triiodothyronine.

It instead shows a slight increas~.

The meta-

morphosing tadpole must be regarded as a mosaic of parts,
some of which develop a sensitivity to thyroid hormone and
respond in characteristic ways to it (Etkin, 1963).

The

fact that there was a decrease in the liver and an increase
in the skin and muscles may be due to the phase of metamorphosis at which the hormone transforms and reaches a peak
in its metamorphic changes.

Exogenous hormones do not pro-

duce changes in the tissues until the individual tissues are
ready to respond to the hormone.

The mechanism for this action

is not fully understood at this time.
It has been reported that thyroxine stimulates a modest
increase in DNA content in the brain of Rana clamitans (Garner,

1967) and the brain of Rana pipiens (Brown, 1968 ).

The results

of the study just completed show a similar increase in the
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DNA content of the skin and muscles of Rana clamitans.

Drat-

man , et al . (1970) reported evidence of thyroxine carbon
incorporation in the tadpole (Rana catesbiana) nervous system.
liver, and tail which shows a direct effect on tissue of the
tail .

This su~gests that triiodothyronine used in this study

has a direct effect on the tissue.

Turner and Bagnara (1971)

state that the metamorphic changes in specific tissues are
direct effects of thyroxine .

This further suggests that

triiodothyronine has a direct effect on the tissue of the
tail and, thereby, an effect on the nucleic acid content.
Gelfant (1960) showed that thyroxine stimulates the
production of cells in mouse ear epidermis and consequently
increases the DNA content of the tissue.

A similar explana-

tion may account for the increase in DNA content in the tail
of tadpoles used in this investigation.

Martin (1962 ) showed

that there was an increase in the mitotic activity and
accelerated brain development in thyroxine-treated Rana
piPiens tadpoles.

This increased mitotic activity was for

a short duration and was followed by a rapid decline in mitotic
figures, and an increase in differentiation of the brain.
von Euler and Heller (1963) stated that a large dose of thyroxine increased sloughing of the epidermal cells in Triturus
pyrrhogaster larvae .

This increased sloughing is responsible

for an increase in epidermal activity which is needed to
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replace the cells that have been sloughed due to the effects
of the thyroxine on the epidermis .

Stambrook and Flickinger

(1970) have indicated that the DNA synthesis is not accompanied by mitotic processes .

The period of DNA synthesis

is termed the S-phase , which usually lasts for 6 to 8 hours ,
(Jacobson , 1970) .

This S-phase is a division of the inter-

phase stage of mitosis .

DNA synthesis is completed before

the onset of morphologic prophase .

The expression of

mitotic activity has to take into account the mitotic and
intermitotic period .
Paik and Cohen (1961) observed that thiouracil is most
effective in inhibiting the thyroxine- induced stimulation
of the synthesis of carbamyl phosphate synthesase in the
liver of the tadpole , Rana catesbiana , when it was added
during the latent period .

It has been found that a promi-

nent latent period exists between hormone injection and the
stimulation of RNA synthesis in the nucleus .

These events

are followed by an increased incorporation of amino acids
in proteins .

In tadpoles , the effects of thyroid hormone

on RNA synthesis are apparently not restricted to the
liver (Tata, 1966) .

This has been shown by the prevention

of hormone induced tadpole tail involution by actinomysin D,
an inhibitor of RNA synthesis .

The triiodothyronine-induced

increase of RNA content in the skin and muscle of Rana clamitans concurs with the findings of Tata (1966) .

2J

SUMMARY

1.

Rana clamitans tadpoles of stages XII to XV were used to
determine the effects of triiodothyronine on the DNA and
RNA content in the skin and muscles of the tail .

2.

It was found that the skin and muscles of the tadpoles
trea ted with triiodothyronine showed a very slight
increase in the content of both the DNA and the RNA .

3.

The increase in DNA and RNA might be attributed to the
direct effect that triiodothyronine ha s on the changes
that occur , including those changes in nucleic acid
content .
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